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gating the problem, and in 1911 the two investigations were
combined and have continued since that time. Through the
efforts of these men and with the active cooperation of other
investigators many of the practical difficulties have been over-
come and instruments have been devised which make the method
of magnetic testing of very great value in special cases.1

The main problem of magnetic analysis is the correlation of the
magnetic and mechanical properties of steel.2 Various magnetic
characteristics have been studied in this connection, but the one
most commonly used is permeability, the ratio between magnetic
induction and the magnetizing force. For the determina-
tion of permeability Fahy3 has devised an extremely sensitive
permeameter.

Two phases of magnetic testing have to be considered, first, a
study of the average character of the specimen under examination,
whether it has been quenched, annealed, strained or otherwise
altered; and second, whether a specimen of some length, like a
steel rail, is uniform throughout or whether it contains defects
like blow holes, slag spots and the like. Both of these needs
have been combined in Burrows' instrument, the Magnetic
Analyzer, which is so arranged that the magnetic condition of the
material under test can be observed on a translucent scale or it
can be recorded photographically. The general nature of the
curves obtained is shown in Fig. 153. The most important
problem which has been undertaken, up to the present time, is the
study of steel rails and the results have been so satisfactory that
the method has been adopted as a standard control method on one
of the large railroads. It is not improbable that the method
may be so modified as to make it possible to study rails in actual
service, permitting their removal before complete fracture occurs.

Magnetic analysis has also been applied with success to the
testing of steel wire, strips or cable which can be pulled through

1A discussion of Magnetic Analysis is given in the Proceedings of the
American Society for Testing Materials, 19, (1919) Part II, from which is taken
most of the information given here on magnetic testing. A description of the
instruments used is given in detail in Bull. 41 of Holtz and Company, New
York.

2 " Correlation of the Magnetic and Mechanical Properties of Steel,"
Scientific Paper, 272, U. S. Bureau of Standards.

3  Chem. and Met. Eng., 19, 339 (1918).